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BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
active material for an alkaline storage battery 
and a nickel positive electrode having high 
discharge voltage and realizing a high utilization 
factor in high rate discharge (having excellent 
high rate discharge characteristics). 
SOLUTION: Nickel hydroxide contains at least 
magnesium in a solid solution state, has 2-7 
mol% magnesium content to the total metal 
elements in nickel hydroxide, and is powder 
having a tap density >1.9 g/cc, having a half 
value width in a peak in (101) planes positioning 
in the vicinity of 2e=37-40'' by X-ray 
diffraction using CuKa rays of 0.7-1 .2, and a 
sulfate radical content in a crystal <0.5 wt.%. 
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yi^mit=^ y ^^^^(0±^m%m\:i^ LT 2 ^/u%&l± 7 
^/P%aTT'fo»9. ^ :y:/«;«;^s 1 . Qg/cm^A^ii 

= 3 7-4 0' HiSlitZiiLm't^ (10 1) m<D^^—i^<D 

ffli-sx«siHij)T02 0 = 3 7'-4o' -M-jfitciag-rs 

(1 0 1) ^§fi*Atc:^i-5. 2 0 = 18-2 

1" {^^tcfiMi-^ (0 0 1) piCOb"— ^^SSBOitB 
1 WJiT-fo5::^^#m^i-5l#*:«il5fc 

< <h t lffiOxi^Sriaj^LTV^^If*JSl|B«tt7)r/i-;^; 
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im^m 6 ] mils =^ h mi\:m<o =3 y h (D^pi^ffi 

[if 8 ] 7 lEttOT/i-;^ y »a?&ffliE11^ 

[0 0 0 1 1 

[0 0 0 2] 

OOmAh/c cg«(DjE^;6^'^ffl{k^nTl/^^o 

[0 0 0 3] L;i^L;:^;6Sb. mmm^h\^~m(DMmf) 
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[0 0 0 4] z<D'^^^-z^^J^^mm\^tLy^mit=^y^ 

jv{zm\.x\t. ^ijt^t>hjj^<mm^tix^Y) . &.T<oii 

10 [0 0 0 5] (1) ^#18^2 - 1 0 9 2 6 l^^ST' 

mt^O. 0 5m\ / ^\^J.TX^hh<D^^Emf&mWt'r 
i:X,Kim^S.\t\^. Mt-. '^^^'^iy^J^o:>mm\zX,^X 

^ ® ^ ^ « -r 5 r ^ ^ @ 6^ i: 1- ^ t CO ^ o 

[0 0 0 6] ( 2 ) 5-2 1 0 6 4 ^^SlT'Ji. 

[0 0 0 7] (3) #p3p5_4 12 1 2 -^<2:^^r-{i. 

i/ ^ ^ 1 - 7 a4%*^{b^ y 
30 -^m^^. 0. 1 iim&.T(o~'{kn'^t)mmcM^\^ti 

^^Sr^Wat-^fLr 2 0-7 0 %T*fcS*Sg{k:^ 5/^/1- 

mm(omi^\^m^^(DmA^mBiiCi-h-tx\ mMm(D 

n^P^UX<DmtE{ZXhy -N i OOH<D^t^:&«]*J 

a^MS¥<^gs:(]P{i. mJffi (2) cog^<i:I^«l;i, y-N 

[0 0 0 8] ( 4 ) mmW- 5-182662 -^^$ftT' 
. l^a5«ffl?L^«;^|S 0 . 1 4 m 1 / g J1^TT\ 

7i<.mi\:=^y^/i-iizmmmm7zmti.xit. e^s 

e>7iv^i:V^9lfe^4=;5^e?^ Zn, Mg. Cd. B a 
50 ^/i-CQ— gp^M^i-^r .tdJcoT. 7^mit=-y^J\-m 



-2- 



(3) 

3 

10 0 0 9] (5) «pM¥5- 1 8 2 6 6 
WM%Mt\^X\t^ Zn. Mg, Cd, Ba;65agii:Jx 

[0010] 

[0 0 11] tSoT. »cm«J±;55i^< . ;!)^ 

[0012] 30 

^(D}^.mt\.x. -^i^^-iy^M.^mm-r^ztx^ *®g 

<i&T'r^h(Dtn^x\^^^o mMi^^ati^ 

mm<fj:^) ^t{c^^xmm^m^(D6^mr^±^< 4o 

m\tm7f^^ir\^xiir6h'r. tsoT> m\^iiit(oti}b(Dmm 

[0 0 13] -(Om^^^X^. ^^P^^CjCOgfi^^it^-r 
\^X2^yU%U±7^/U%&.TtL. m2\zm^(D^ y 50 
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5 X^lHltFf <7) 20 = 37'-4O" {^iatC^ifi-f 
5 (10 1) ffic?:>t''— >5^(D^«iliS;ei^0. y^-hl. 2&. 

[0 0 14] ^-f. *®^^t:^:y<5r/Kc:@^-r5SS7t;^ 

So 

[0 0 15] *^^L^:y>>-/PtCl§^-r^Sfll7t;^^ br 

CO ct 5 f^Tk^^k^ y ^/i^(Dm^^^miEit-r^ :itxm 

[0 0 1 6] ^ LT{^ 1 . 9g/cm3i^_b 

i^m^i^K. ^e>tc, 2. 1 g/cm3i^±-efc5<!r# 

{CSF^LV\ rix(±. 1. 9 g/c m3 J: i^/h^l^S-^ 
T-Jim@--co5iE«^S;65{g:T bf^^^^/w^-^^^b^Hl 

^^ttmmxh^tth\^. mmm^ytmT^^-^^^-i^ 
f^^WB^(D^m:^^mmmt(Dmx{^^7!)^(Di^mti.x 

la-^LTV^5tco^#x.bt^'5o 
[0 0 17] CuKam^^m't^Xm\Bltff<D2 e = 3 
7-4 0' #3£t;i(ia"r'5 (10 1) sot"— 
i|Ji;6S0. 7J^±1. 2iUTTfc5r LV\ -co 

lo 0 1 s] ^fz. '^^B\^{-^^th^mmmto. sm 
•9 fc* ^;l^g:vMS^*(^'5^^^^s^i7:^l^>b<3o^7), ii^, ^ 

[0 0 19] /^:ib\ -^^^^v">A$r@?§)K^-e-^tP7kS^ 

li. h>^W}<DSlMmtmT-t^fzibt^^X\^^ 

[0 0 2 0] r(7)*|§P^(7)^^^S^fe^®:^fflv^T. T/U;?(7 

C0f^±$rll5^i:;55-et5, 
[0 0 2 1] 
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7 — 4 0" #3£(^fiLB-f5 (10 1) Scot"— ^ AtC^ 

'T'S. 20 = i8'-2i° {^ifii^-fia-r^ (0 0 1) ffi 

v\ e°-^5*SitB/A;i^l. 1 J: «9:;'c^v^:^'&. i-?:^ 

^^*^f^±^^5 (S^< 4T-Stmi-5) r<i:;55T-#. {g: 
[0 0 2 3] t.fz. =i^</uh. '^>^:^>"^>hti:^mXK^ 
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0 . 5ml /m i n (OSjEfi-C»jSc6*JJC<JtJf^ LfCo ^ :i 
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!?ACO^^/l'^(;i^i-^-^^^.V'i7ACO^/l.^;65 0, 5 
— 1 0^/i-%O®IS(c;t>5 J: 9 l-L/Co r>^^ 
T7KlgflS(7)iSS{i5nio 1 / 1 <^ L. TK^fb":^ h i; «>A 
7K^fl$<oSSf:i 5 m o 1 / 1 ^ b/Co 
[0 0 2 9] i^V^T. RJtmm\^<DpH^^—^t^J:^. 

^^^mi^fzo rtt^pHi 3-1 407K^{t-^ h y 
JO M.yKmmxr/1-:^ ]) mmi.. ^myi(^mitwm.^^<D^m: 

iBpHi3~i4 (D7i<.mit'r h V ^ j>^7i^m'<^xT/i^iJ y 

fiiE^^&;6^5^l9iA^i^-^i-v^fci6. MS^i^^M. (6 0t:) 

<hu. mfm^n^mm^^<i^^ (3[p]jwji) ri:T% 

20 [0 0 3 01 a^5>WSr*tfeuyh^m. »t>ixfc^JS7K 

O^ii-g^itirl^^tc, O. 5 — 1 0^/i-%T*fco/Co ^ 
yti. ^ig^^fifiO. 3±0. 0 lfiS%OffifflT**>o 
tzo -^tz. CuKai»^fflV^fcX^IH]^Ff/^"^->'S^I5^ 
V>-fttt^-Ni (OH) zMcommx^ 

mmi.x\^^^:it^mm^infzo ^tz^ 20 = 37-4 

0° f^ifiO (10 1) m(D\^^—^^m^MitO. 9±0. 

0 2deg. r^^ofco -kfz. ^ yy'^m^mi'^i.fzt 

(cSttfcWJl^) Xh^ ^ t:^m:^^ibhrLfZo 

[0 0 3 1 ] ±m:^mi<cxnhtitzf^^«^m\^^ 
[0 0 3 2] ±i5(D J: 0 tm^^\^xnhfifz^my^m 

<[::4^*&*i 0 0 g(c. 1 0 g(^7k®^^b=''^</i- h*&*. 3 
0 gco7K^:^)Dx. ?I:j^LT-^— ;^ h4^{cL/^io 
;^ h^#?L*9 5%(D^)S^!y^^^S*gt-?EaL. 

^0 ^(o^o\z\^xmhtLfziEmwi^mm'L. 

K^>?^7j^:y h?$SL. St^^S 1 2 0 0 m A h (D^ :y >5r 

[0 0 3 3] r/u;^ y »m?lil^D^tS!};^fe^;lov^T 

[0 0 34] ^j^^<r>T;vij y Sm^&fflAISSr 

3.55Coo.75Mno.4Al o.z^^t^h-^^^-^^^m^^^ 

50 tzo ::*x(:i*t3S^^J(7:);^/^7J^>v/^^/u-fe/un — ;^Sr 
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(DjEMt'km'km^O, 1 5mmCDy<./Vy^^>{b^y :/ 
7mo 1 / 1 cOTK^fb;* '^ATkjSrS^ 2. 2ml 

&.x\^fzm. i¥W}^mm2. omp a<7>^^#*ito^ 

[0 0 3 5] '^^:^^i^^M^(Om^A(OmtJ:^'^>^/^^ 

■?rixt)CO'a;?iii4#j4^I?jffiLfco 2 ot:^^ioV^T. 120 
mA(^®«tT-l 5BtPHl3tSU. 2 4 0 m A(7)S?)ft-rffi^ 

[0 0 3 71 (^jfifl^r) 2 ) mmm 1 i::iE«<7)Si^!e3Bt^ 

(?5fl:^JtS:, ^^y^/i-t-^^^^^i^^J^cDm^y^m^M^ 
-5 :/-t- A (D^juWcH)^ 5 <h ?t -5 J: 5 b fCo 

7K®E>fk-^ h !J ^ M.7i^mm<Dmm^ 4 . 2--emo 1 
/ 1 t Lfco Sfrl5*®^{b-:^- h V 

pHffif^ 1 1-1 2. 5(7)$5fflrS7i5fiI^^L 

[0 0 3 8] n^ntz^myi^^mitmnm^. vN-rnt¥ 

i^&M 1 0 m(Dm^f^^Xh "0. ^ y 1 . 9 

g/c m^WiT'feofCo :^/'c. V^-rtLt> /3 -N i (O 

H) im,<om^x^'o . -^^^^i/^^AHjgfiiis^yv-yo 

Tfeofdo */c. StS^ISStiO. 3±0. Oiafi%(7) 

(pH^tC0i4l^) {Ccti9. 20 = 37 — 40° f^iS 
CO (10 1) ffitOb'— :^^ffiitii;55S/^i9 > 0. 6 3 — 
1 . 3 1 d e gT^o/Co 

[0 0 3 9] S^^f^co^mI/i^m^c^5i^>://^5r?§^^K(t 
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1 2 OmA(7:>m?)S-Cl SB^r^^^mU. 2 4 0mA(D 

msT'ffimaiE 1 . 0 vsT*^sffl;i-'5^^rjc«1^-r ^^i^^ 

^^iSL. 3acm^fi;65^^UytS. %\mmK (24 0m 
AiScffiB#) ^^ttiL/Co S/t. *01^^^/^T*^i. 12 
OmA(Dm?5ttn 5B#rB^^^L. 3 6 0 0mAr;6$tli 
-^OjfjcmSSTii^^^lJffl^B (3 6 0 OmA3SfemB#) 

[0 0 4 0] B12J^. mJf2^^i^^:^Sr*i-Eir'feo 

(1 0 1) ffiO^«*I^SiJ|B2 4 OmA^ffiB#*Dj: 

Tj^3 6 0 0TnKWiwm(r>%\m^h<om^^-k7x^-t^^mx 

fe^o rOia^^e). (10 1) ®<7:>^ffii|S;55 0. 7de 
g. i^iri&^ir^cm (2 4 0mA) V ^^lJffl^^^ 

L. t^^^ 1 , 2 d e g . JL^T-CH^S^m (3 6 0 0m 
A) ^\z^\mm^^7r^'tz.ht'^t>t-^. tSoT. ig^lj 
ffl^r. ;d>o. S5*S!cS1*'t4SriSit> 5 fc i?>tcfi, CuK 

a^*<£ffi-f 5X1^1111^(7:) 2 0 = 3 7 — 4 0° W-&<D ' 

(1 0 1) ffi(7)t'->:^^ffiitiio. 7Ji^±i. 2i^Trfc 

20 [0 04 1] (^jsfi?y 3 ) mmm i t-i5«c<DS4^K3e^ 

^ 5 f^^yi^mm^<D^m=- y^/i-t mm-^ ^ 

^mm(Dm^j:^ismwi^m^mz. -tisx^nmmmi 

[0 0 4 2] nhtifz^myi<^mit^nmt. VN-fnt.¥ 

30 i&n'i^ 10 ^ mCDm-ik^^Xh ^ y 1 . 9 

g/cm3JW±r*fco/Co iitz. V>-fnti3-Ni (O 

H) 2S(7)mtarfoi9. -^^^^v-^^AH^af^s-^yuro 

rfco/cc a^lfiSf^O. 0 5 — 1. ofifl:%(;) 

— VSrlS^Lfc^ r 5. 20 = 37 — 40" MifitT) (1 
0 1) ^#^Bi|g(^0. 9±0. Ideg. rfe 

[0 04 3] mJlE(DB!t®^lS'&:#fi;5SS7i51^>>^/l-^® 

fes^LT. ^mmitw\mz.i.xv^mmmmM^v^m: 

t:::JoV^T. 1 2 OmACO||?jfLT*l SBtPel^liL. 240 

mAcom2)f£rmmmi±i . ov^xmrnrr^^ikm-^^ 

^/i^i:mr)M\.. Wcm^&^^^mX^fz^. 12 0mA(^ 
m^jft-Cl SBtrp^^mU. 3 6 0 OmArSJcmU. -^(DWc 

m^mf)^hmmm o e o omASjcmB*) ^^ffiL/c, 
[0 0 4 4] msit. ttimmmcD^^^^mirmx^^ 
T. Wts^iso^^fii: 3 6 0 omAWcn^<ommmt<D 

mi^^^yr^-t^^mxh^o z(Dmi)^h. mm^m^-o. 

5mA%i^TXmmWcm (3 6 0 0mA) B^tCi^VN^U^ 

30 m^yj^-t^t^^t>^^^o tifeoT. mmtkm^ii^miib^ 
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[0 0 4 5] mmm 4 > mmm 1 t;ii2«offi4^Ks^ 
lb ^ ^^y^mm ^ (D ^M^- y h mmr^ i^^M. 

5 A <D^yv^/&s 5 ^ 6 J: 9 tc LfCo 

<i:LT. SiJ^SimF^(^MS^2 0-7 or(7)^HP^T-^ 

[0 0 4 6] #bnfc^JR7kg&{t:it^*&7St^. v^Tttt^ 

10 u mtD^JtfeJf&^Tfc "9 . ^ :y zf^m^t 1 . 9 
g/c m3j[^_b-efoofCo ^f^. V^-ftLt►/3-Ni (O 

H) zMt^^tg'Cfo'^. -^^-t-v"j7AS^ft(±5^>'V'% 
-efcoyho :^fc. ?g!t®gffiftti 0 . 3±0. 0 1fifi%(7) 

— ^-^is^ufc^ 2 0 = 3 7~4O" {^iao (1 

0 1) ®(7)t:"-i?^^ffii|ii{;iO. 9±0. Id eg. T'fc 
o^bo S/^SSerto?M*o5Sv^^cJ:l9. 2 0 = 3 

7 — 40° irl-ificD (101) ffitDt"— ^3tSAlC>tt-r 
6. 20 = 37 — 40*' f^iSc^ (001) fficoe— 
AB<OJtB/A;6Sl. 0 — 1. 3 <7)|g|a^?i ofCo HUlS 

(D\i'-i^^&]ttm^j:^-^>y^i^^iBmmti.x. mm 
^ttSrWtf L/-co ma^m^. 2ot:tc^ov^T. 120 

mAO^gKt? 1 5 ^ra^^L. 2 4 0 m A^T^^gftTS^ft 

JJcS^S/i^^^Lfcm. flJffl^A (2 4 OmAirfemBf) 
^ffmUfCo ^fz. ^^^)"t^^ ^yl-Tfi. 120mAcDffl: 
iffit^l 5B*Pfl^SLs 3 6 0 OmA-CjJc^L. ^<DMcm 

m&f)^hmmmB (3 e 0 omASfemHt) ^Sfflu^to 
[0 0 4 7] ii4(^. mmm^(Df^^^m'rmxh-D 

(1 0 1) B<Dt°->:^3tSAtc:*f-r5. (OOi) 

gpcOf— ^^SB(7)ltB/Ai: 3 6 0 0 m AicJtttBftT^flJ 

^^.^(DBH^.^^i-fltttiaT'fo^o :i(7:>Bl^^b> b/a 

C0{t;6U. 1 iy.±T*ig4^Scm (3 6 0 0mA) 

0 = 3 7-4 0" {^iatC{4gi-5 (10 1) mCDM'—^ 
A{C*)-i-5. 20 = 18-21° fi-ifft^>f4g-r5 (0 0 

I) Scot'— >7 5SSB(7)i:t:B/A;65 1 . iy.±,X^^Z. 

[0 04 8] mmm 5 ) mmm 1 \z.mm(D^mnm.^ 



(6) iRpBI 2001-357844 

10 

[0 0 4 9] nhMz^mii^mmmm-t. vN-fttt^ 

10 IX TVi<Dm^m^X^ "0. ^ y 1 . 9 

g/cm3J!^±-Cfco/Co *i^c. V>-ftLt/3-Ni (O 
H) 2Sic0^teTfe«9. •^^-t>v/^A@^Sfl5-=e/^% 
T% h^/c(i-^>';V>(7:)@^fl:fi:0 — 4^7W%CD 

©IST'fco/Co *fc. «LS&tBft(:i0. 3±0. 0 1 Sft 
%(7)^HT-feofCo *5^c. CuKa«ftSrfflV>fcX«ftlHl»f 
/^^-V^lE^Lfct 2 0 = 3 7-4 OM^JfftO 

70 (1 0 1) ®(Dt°— ^^J^^tttlfiO. 9±0. 0 5 d e 
g. T'fcoTto 

[0 0 5 0] SulE<0=ry<yvixiybft'^>':3?/>'^@^L5t 
2 0't:tc:JoV^T. 1 2 0 m A<Dmi)ST^ 1 5 B#P«1^ 

SL. 2 4 0mAt7>m8£-em?ifemmi. ov*-ejjc®i- 

fljffl^ (2 4 0mASfemBt) ^^aibfco 

[00 5 1] msfi. ^t<.h(om^(o'i^^-^m'tmx^ 
t;i { t ^ ^ w h ai^fi *f i- 6 f ijffi ^ ^ ^i^s^cmm/E 

^a;05o. 5^/u%jWJiT*^iJffl^;5>I§< /^>5fSf^;6^*>'5 

^^/w h ffi X. T :<f * @^ L f^:^^ I ;i *D V ^ r p] 5^ t:: 
30 ^^:tf>^^mMt\^xa. 0. 5 ^/u%JW_b 3 ^y^%iaT 

[0 0 5 2] (^jsc^y 6 ) mmm i (cisffi(75fsi^®s-i^ 
[0 0 5 3] :i:LX'^%btltl^m^m^mn^n. 

40 m^l 0 fxm(DmVt'i^^Xh^ . ^y':f^m^2, 0 3 
g/c m^r-feo/Cc -^fz. ^-Ni (OH) 2Sco^=ffl 

fc. fi!t®!lSfittO. 3ma:%Tfcofc„ -^Jt. CuKa 

m^m\^^fzy.mB\^^<^—:y^^m\^tit^^. 20 = 

3 7 — 4 0° {^ifiCO (10 1) S<^t°— ^^^ffii|gf:iO. 
8 9 2 d e g. -e^o/bo 

[0 0 5 4] m\^X. Mia4feJS7K®^{t;i^*&*Sr?ffi^=i^< 

50 t^^mw^m\i>x. ^mmt^^^mm^7^mi\L:=^^</v 
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i^mit- y Tjvn^ i L fee - - X'im.VC ^^OWnf^ 

[0 0 5 5] B^^IE*K^t;='^^>'^ l-M5I*&*<7)5!cK 

«S*&7|c(c:4 5mfl:%ro7R®f^b;* D ^'ATk^fg^roigS^ 

[0 0 5 6] 3— K;^ h y — i9:^:&JStD h — 

[0 0 5 7] ^itJ, flfFlE*gE<L = /VW' 

[0 0 5 8] z.<o^^<)\^vm\Lmwim%.^mm%h\. 

T> 1 2 OmAro®j5it-ei 5^F^^fl;L. 2 4 0mA(O 

1 5B#r^5(Ea;L> 3 6 0 OmA-e^JcSL. -tcDSfem^^S 
;!>^f>?ljffl^ (3 6 0 OmAScmBt) ^rffdBLfco 
[0 0 5 91 ^(Df^^, fijffls?9 0%i:iSv>fiESrS^L;t 
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[0 0 6 0] (mmm?) ^mm6mm<r>mmKn^-^ 

m^tClLT. 3 6 0 OmAT'CO0C«^a:*»e>jflJffl^ (3 
/O eOOmASjcmst) ^WtHL-tZo 
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